INTRODUCTION
============

To improve patient safety, knowledge of the scale of patient safety incidents and the prevention thereof is important, but the response to patient safety incidents that have already occurred is also valuable \[[@b1-jpmph-50-2-68]\]. The response to patient safety incidents encompasses how they are dealt with and how their damage can be minimized. When faced with patient safety incidents, which include adverse events, no-harm incidents, and near misses \[[@b2-jpmph-50-2-68]\], patients wonder what happened, and they have a right to know about the incident \[[@b3-jpmph-50-2-68]\]. Furthermore, medical professionals, particularly physicians, have a responsibility to inform patients about patient safety incidents \[[@b4-jpmph-50-2-68]\]. Thus, disclosure of patient safety incidents (DPSI) is necessary when patient safety incidents occur.

DPSI does not just refer to informing patients about the incident. The definition of DPSI varies among researchers, but DPSI typically includes "an acknowledgment; an expression of regret or an apology; an investigation into the incident; providing a factual explanation of what happened and explaining the steps being taken to manage the incident and prevent recurrence" \[[@b5-jpmph-50-2-68],[@b6-jpmph-50-2-68]\]. In the present study, we defined DPSI as follows: when a patient safety incident occurs, medical professionals preemptively explain the incident to the patients and their caregivers, express sympathy and regret for the incident, deliver an apology and compensation appropriately if needed, and promise to prevent its recurrence.

Various researchers and institutions have highlighted the importance of DPSI in terms of patient safety. For example, DPSI is regarded as a significant issue affecting patient engagement and involvement, which is one of the 10 key patient safety domains \[[@b7-jpmph-50-2-68]\]. The National Quality Forum adopted DPSI as one of its 34 safe practices required for patient safety \[[@b8-jpmph-50-2-68]\]. Furthermore, the accreditation standards of the Accreditation Canada demand that healthcare institutions conduct DPSI \[[@b9-jpmph-50-2-68]\].

However, published experiences with the implementation of DPSI in practice are limited to some Western countries \[[@b5-jpmph-50-2-68],[@b10-jpmph-50-2-68]\]. Furthermore, many healthcare professionals have a number of concerns about the risks of DPSI \[[@b10-jpmph-50-2-68],[@b11-jpmph-50-2-68]\]. In order to expand and deepen the discussion on DPSI, an accurate understanding and synthesis of the evidence on DPSI would be helpful. Although several articles have reviewed the literature related to DPSI \[[@b10-jpmph-50-2-68],[@b11-jpmph-50-2-68]\], no studies have used the systematic review (SR) method to do so, to the best of our knowledge. Therefore, in this present study, we conducted a SR to assess and aggregate the evidence on the frequency, expected effects, obstacles, and facilitators of DPSI.

METHODS
=======

Key Questions
-------------

We applied the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to this SR \[[@b12-jpmph-50-2-68]\]. The following key questions were specified:

1.  1\. How often does DPSI happen?
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1.  1-1. How often do medical professionals conduct DPSI?

2.  1-2. How often does the general public experience DPSI?
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1.  2\. What expected effects does DPSI have on medical professionals and the general public?
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1.  3\. What factors influence DPSI?
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1.  3-1. What are the obstacles to DPSI?

2.  3-2. What are the facilitators of DPSI?

Organization of the Systematic Review Team
------------------------------------------

The SR team had four members. Three of the team members were physicians who had experience with research into patient safety and SRs. The other was a medical student who had participated in health services research on several occasions.

Search
------

We searched for English articles published between 1990 and 2014 using PubMed, Scopus, and the Cochrane Library. The search date was March 13, 2015. We combined terms related to DPSI, such as "disclosure," "sorry," "apology," and "duty of candor." The search strategy is specified in [Supplemental Table 1](#SD1){ref-type="supplementary-material"}. The search was restricted to title and abstract. We did not carry out additional searches for gray literature.

Eligibility and Article Selection
---------------------------------

Articles were eligible for inclusion if they contained empirical evidence from qualitative or quantitative analyses of the frequency, expected effects, obstacles, and facilitators of DPSI. Review articles were excluded. Two authors (MO and SYL) independently conducted the title screening and abstract review. If there were disagreements and the two authors could not reach a resolution, a third author (SIL) was consulted.

Data Extraction and Quality Assessment
--------------------------------------

Data extraction was sequentially conducted. One author (MO) first extracted the data and another author (SYL) verified the results by comparing the extracted data and original articles. We did not assess the quality of the articles, including risk of bias, due to variations in the methodology of the included articles.

RESULTS
=======

Article Selection and Characteristics
-------------------------------------

A total of 99 articles were selected for full-text reviews from 4380 articles identified by a database search ([Supplemental Table 2](#SD2){ref-type="supplementary-material"}). [Figure 1](#f1-jpmph-50-2-68){ref-type="fig"} details the article selection process. Approximately half of the articles for the full-text reviews (n=53, 53.5%) were published from 2010 onward. Of the 99 articles, 75 provided information on the frequency of DPSI (key question 1), 33 articles included the expected effects of DPSI (key question 2), and 20 articles described the obstacles to and facilitators of DPSI (key question 3).

Key question 1-1: the frequency of disclosure of patient safety incidents among medical professionals

[Table 1](#t1-jpmph-50-2-68){ref-type="table"} summarizes the key findings on the frequency of DPSI among medical professionals. The findings were divided as follows: actual frequency, intentions in hypothetical cases, and simple intentions.

First, in terms of actual frequency, considerable variation was found in the reported frequency of DPSI among medical professionals \[[@b13-jpmph-50-2-68]-[@b16-jpmph-50-2-68]\]. Medau et al. \[[@b13-jpmph-50-2-68]\] reported that 26 out of 30 psychotherapists (86.7%) adopted the practice of disclosing their errors, but Lander et al. \[[@b14-jpmph-50-2-68]\] found that just 20 out of 210 otolaryngologists (9.4%) reported that they disclosed errors and adverse events to patients. In particular, the estimated frequency using retrospective reviews of medication error reports and medical records was very low \[[@b15-jpmph-50-2-68],[@b16-jpmph-50-2-68]\]. Furthermore, the reported frequency of DPSI among medical professionals was influenced by the severity of harm caused by the medical error. DPSI was conducted more often in the case of minor errors than major errors \[[@b17-jpmph-50-2-68],[@b18-jpmph-50-2-68]\]. Kaldjian et al. \[[@b17-jpmph-50-2-68]\] reported that 41% of faculty and residents had actually disclosed minor errors, but only 5% had disclosed major errors. Regarding differences among medical professionals, it seemed that physicians tended to perform DPSI more frequently than other medical professionals. Hobgood et al. \[[@b19-jpmph-50-2-68]\] reported that the disclosure rates of physicians were significantly higher than those of nurses and out-of-hospital personnel.

Contrary to the actual frequency of DPSI, in hypothetical cases, the intention to conduct DPSI generally increased with the severity of the disability caused by the medical error \[[@b17-jpmph-50-2-68],[@b20-jpmph-50-2-68]\]. The intention to conduct DPSI also increased with the clarity of the medical error in hypothetical cases \[[@b21-jpmph-50-2-68]-[@b23-jpmph-50-2-68]\]. White et al. \[[@b23-jpmph-50-2-68]\] reported that trainees' disclosure intentions were significantly higher for more apparent errors than for less apparent errors. Furthermore, medical professionals tended to conduct partial DPSI rather than full DPSI \[[@b24-jpmph-50-2-68],[@b25-jpmph-50-2-68]\]. Chan et al. \[[@b24-jpmph-50-2-68]\] determined that surgeons used the term "error" or "mistake" in 34 out of 60 cases (56.7%), gave a verbal apology in 28 out of 60 cases (46.7%), and told the patient about future precautions in only 5 out of 60 cases (8.3%).

Most medical professionals expressed a simple intention to conduct DPSI \[[@b23-jpmph-50-2-68],[@b26-jpmph-50-2-68]\], and the numbers have gradually increased in recent years \[[@b27-jpmph-50-2-68]\]. Sorokin et al. \[[@b27-jpmph-50-2-68]\] reported that trainees surveyed in 2008 more often acknowledged the moral responsibility to disclose adverse events to patients than those who responded to the same questionnaire in 2003. However, there were differences in the intention to conduct DPSI according to the type of medical error, similarly to what was observed with regard to actual frequency and intentions in hypothetical cases. In particular, most medical professionals still thought that DPSI was unnecessary in the case of a near miss \[[@b17-jpmph-50-2-68],[@b22-jpmph-50-2-68],[@b28-jpmph-50-2-68]-[@b32-jpmph-50-2-68]\]. For example, Evans et al. \[[@b30-jpmph-50-2-68]\] reported that 71.6% of radiation oncologists and trainees thought that near misses should not be disclosed, although 94.8% of them thought that serious medical errors should be disclosed.

Key question 1-2: experiences of the general public with disclosure of patient safety incidents

[Table 1](#t1-jpmph-50-2-68){ref-type="table"} shows the key findings regarding the experiences of the general public with DPSI. Similarly to the findings observed among medical professionals, the findings were divided as follows: actual experience, preferences in hypothetical cases, and simple preferences.

The reported frequency of experiences with DPSI among the general public was lower than the reported frequency of DPSI among medical professionals \[[@b33-jpmph-50-2-68],[@b34-jpmph-50-2-68]\]. Lyu et al. \[[@b34-jpmph-50-2-68]\] determined that 11.4% of patients (27 of 236) who reported patient harm received an apology from the clinician or medical organization. Furthermore, most of the general public had little experience with full disclosure \[[@b35-jpmph-50-2-68]\]. They experienced DPSI without some of its essential elements. Consequently, medical professionals' DPSI was insufficient to meet their needs and expectations \[[@b36-jpmph-50-2-68]\].

Most of the general public absolutely advocated for DPSI in all types of hypothetical cases \[[@b25-jpmph-50-2-68],[@b37-jpmph-50-2-68]\]. Matlow et al. \[[@b37-jpmph-50-2-68]\] reported that 99% of parents wanted to be told of adverse events with any real or potential harm. Furthermore, most of the general public also completely supported DPSI, regardless of the type of incident \[[@b38-jpmph-50-2-68]-[@b43-jpmph-50-2-68]\]. Mazor et al. \[[@b38-jpmph-50-2-68]\] found that 98.8% of health plan members wanted to be informed about errors. In particular, most of the general public generally thought that DPSI is necessary in the case of a near miss \[[@b38-jpmph-50-2-68],[@b41-jpmph-50-2-68]-[@b43-jpmph-50-2-68]\], with the exception of one report \[[@b40-jpmph-50-2-68]\].

Key question 2: expected effects of disclosure of patient safety incidents

[Table 2](#t2-jpmph-50-2-68){ref-type="table"} summarizes the expected effects of DPSI. Above all, DPSI was expected to reduce the rate of medical lawsuits and related costs, although empirical evidence based on real observational data is limited. Only two articles used a 1-group pretest/pos*t*-test design \[[@b44-jpmph-50-2-68],[@b45-jpmph-50-2-68]\]. Kachalia et al. \[[@b44-jpmph-50-2-68]\] reported that, after full implementation of a disclosure program, the average monthly rate of newly made claims decreased from 7.03 to 4.52 per 100 000 patient encounters, and the average monthly rate of lawsuits also declined from 2.13 to 0.75 per 100 000 patient encounters. Adams et al. \[[@b45-jpmph-50-2-68]\] determined that, after implementation of a disclosure program, the rate of gastroenterology-related claims per 1000 patient encounters declined from 0.160 to 0.068%, and the mean total liability per gastroenterology-related claim also decreased from US dollar (USD) 167 309 to USD 81 107.

Several other articles also found that DPSI did not increase the likelihood of legal action from the general public \[[@b35-jpmph-50-2-68],[@b43-jpmph-50-2-68],[@b46-jpmph-50-2-68]-[@b49-jpmph-50-2-68]\]. For example, Hobgood et al. \[[@b48-jpmph-50-2-68]\] reported that 35% of patients were less likely to file a suit if they were informed of the error, and another 64% of patients were not affected by disclosure. Furthermore, DPSI decreased the intention of the general public to punish medical professionals \[[@b50-jpmph-50-2-68]\] and increased the intention of the general public to forgive medical professionals \[[@b42-jpmph-50-2-68]\]. Most medical professionals also agreed with the positive expected effects of DPSI on medical lawsuits and punishments \[[@b14-jpmph-50-2-68],[@b18-jpmph-50-2-68],[@b31-jpmph-50-2-68],[@b51-jpmph-50-2-68]\], although one article reported that a fair number of surgeons disagreed with these expected effects \[[@b52-jpmph-50-2-68]\]. However, some articles found limited effects of DPSI on medical lawsuits and punishment \[[@b38-jpmph-50-2-68],[@b53-jpmph-50-2-68]\]. Wu et al. \[[@b53-jpmph-50-2-68]\] concluded that inclination to sue might not be influenced by DPSI on the basis of the results of a survey using video vignettes. In addition, Mazor et al. \[[@b38-jpmph-50-2-68]\] determined that the reported likelihood of seeking legal advice may increase under some circumstances.

Various articles suggested several positive expected effects of DPSI in terms of patients. DPSI was expected to help build a better physician-patient relationship, improve patient satisfaction, and generally increase the credibility of medical professionals \[[@b18-jpmph-50-2-68],[@b35-jpmph-50-2-68],[@b38-jpmph-50-2-68]\]. For example, only 13% of residents who disclosed serious errors considered that the disclosure negatively impacted their relationship with patients, and only 3% of interns and residents felt the same \[[@b18-jpmph-50-2-68]\]. Furthermore, DPSI was expected to increase patients' intention to revisit and recommend the physicians or hospital \[[@b54-jpmph-50-2-68],[@b55-jpmph-50-2-68]\]. In addition, DPSI was expected to improve patients' evaluation of quality of care \[[@b54-jpmph-50-2-68],[@b56-jpmph-50-2-68]\]. However, one article showed that a considerable number of surgeons had negative opinions on these positive expected effects of DPSI, especially regarding the likelihood of patients to revisit the physician \[[@b52-jpmph-50-2-68]\]. Some articles suggested that DPSI reduces medical professionals' feelings of guilt \[[@b17-jpmph-50-2-68],[@b20-jpmph-50-2-68],[@b29-jpmph-50-2-68]\]. Gallagher et al. \[[@b29-jpmph-50-2-68]\] reported that 74% of physicians who had conducted disclosure of a serious error experienced relief after the disclosure. Wagner et al. \[[@b20-jpmph-50-2-68]\] also determined that 86.1% of nurses who had been involved in the disclosure of a serious error were subsequently relieved.

DPSI was expected to decrease the risks of similar medical errors. Ghalandarpoorattar et al. \[[@b52-jpmph-50-2-68]\] reported that 52.8% of surgeons agreed that DPSI reduced the risk of error recurrence. Furthermore, physicians who perform DPSI can be role models for medical students \[[@b57-jpmph-50-2-68]\]. DPSI can also positively influence relationships among medical professionals. Of nurses who had been involved in the disclosure of a serious error, 43.9% thought that the DPSI positively affected the relationship between residents and nurses \[[@b20-jpmph-50-2-68]\].

Key question 3-1: obstacles to disclosure of patient safety incidents

The obstacles to DPSI can be summarized in five main points ([Table 3](#t3-jpmph-50-2-68){ref-type="table"}). First, despite the expected effects of DPSI on medical lawsuits and punishment, fear of medical lawsuits and punishment was the main factor affecting medical professionals' intention to perform DPSI \[[@b17-jpmph-50-2-68],[@b30-jpmph-50-2-68],[@b39-jpmph-50-2-68]\]. According to the article by Evans et al. \[[@b30-jpmph-50-2-68]\], 38.0% of radiation oncologists and trainees thought that DPSI increased the likelihood of being sued, although 32.4% felt that DPSI decreased the likelihood of being sued. However, according to the study of Dintzis et al. \[[@b28-jpmph-50-2-68]\], only 11.2% of anatomic pathologists and laboratory medical directors thought that fear of being sued would influence their recommendations regarding DPSI.

Second, fear of a damaged professional reputation among colleagues and patients was frequently suggested as an obstacle to DPSI \[[@b17-jpmph-50-2-68],[@b32-jpmph-50-2-68],[@b52-jpmph-50-2-68]\]. Various traits of medical professionals, such as shame and self-protection, could inhibit DPSI in this context \[[@b32-jpmph-50-2-68]\].

Third, many medical professionals were afraid of undermining patient trust when they performed DPSI \[[@b17-jpmph-50-2-68],[@b18-jpmph-50-2-68],[@b29-jpmph-50-2-68],[@b31-jpmph-50-2-68],[@b32-jpmph-50-2-68],[@b51-jpmph-50-2-68],[@b52-jpmph-50-2-68]\]. When medical professionals and patients were already in a complex situation, they thought that DPSI could worsen the situation and undermine patients' trust in medical professionals \[[@b32-jpmph-50-2-68]\].

Fourth, the complexity of the situation when conducting DPSI could make medical professionals hesitant to disclose such incidents. If patients did not know about the occurrence of a medical error \[[@b18-jpmph-50-2-68],[@b29-jpmph-50-2-68],[@b31-jpmph-50-2-68]\], if patients did not seem to understand the explanation of the patient safety incidents \[[@b18-jpmph-50-2-68],[@b29-jpmph-50-2-68], [@b31-jpmph-50-2-68],[@b58-jpmph-50-2-68]\], or if patients seemed not to know what happened \[[@b18-jpmph-50-2-68],[@b29-jpmph-50-2-68],[@b31-jpmph-50-2-68]\], it was difficult for medical professionals to conduct DPSI. Cognitive impairments and cultural differences, including language, also made it harder to perform DPSI \[[@b32-jpmph-50-2-68],[@b59-jpmph-50-2-68]\]. Furthermore, unfamiliarity with DPSI \[[@b28-jpmph-50-2-68],[@b60-jpmph-50-2-68]\] and busy schedules \[[@b32-jpmph-50-2-68]\] were highlighted as barriers to DPSI.

Fifth, the absence of a patient safety culture was another reason for failing to conduct DPSI \[[@b32-jpmph-50-2-68],[@b61-jpmph-50-2-68]\].

Key question 3-2: facilitators of disclosure of patient safety incidents

The facilitators of DPSI can be summarized in three main points ([Table 4](#t4-jpmph-50-2-68){ref-type="table"}). First, the creation of a safe environment for reporting patient safety incidents was found to facilitate DPSI \[[@b61-jpmph-50-2-68],[@b62-jpmph-50-2-68]\]. Furthermore, a healthcare professional who observed another healthcare provider disclosing a medical error tended to be more likely to perform DPSI \[[@b63-jpmph-50-2-68]\].

Second, a framework and guidelines for the DPSI would help medical professionals to undertake DPSI \[[@b64-jpmph-50-2-68]\].

Third, education and training related to DPSI could enhance the ability and intention of medical staff to perform DPSI \[[@b65-jpmph-50-2-68]-[@b74-jpmph-50-2-68]\]. For example, Gunderson et al. \[[@b69-jpmph-50-2-68]\] determined that, after a DPSI educational module, medical students' confidence score regarding DPSI significantly improved and the number of medical students who included the essential elements of DPSI significantly increased. Furthermore, Coffey et al. \[[@b75-jpmph-50-2-68]\] reported that all pediatric residents in their study were interested in obtaining education and training on DPSI.

DISCUSSION
==========

We conducted a SR to assess and aggregate evidence on the frequency, expected effects, obstacles, and facilitators of DPSI. Although DPSI is an ethically important and inevitable issue in patient safety, no other SR has examined the topic.

Frequency of Disclosure of Patient Safety Incidents
---------------------------------------------------

Most importantly, the reported frequency of the experience of DPSI among the general public was somewhat lower than the frequency of DPSI reported by medical professionals \[[@b33-jpmph-50-2-68],[@b34-jpmph-50-2-68]\]. Although differences in survey populations, wording, and time periods might help explain this discrepancy, this phenomenon could also be due to a perception gap between medical professionals and the general public regarding DPSI, especially its essential elements. Two studies supported this assumption. Mazor et al. \[[@b35-jpmph-50-2-68]\] reported that patients emphasized key elements of DPSI, such as an apology, explanation, and promising to avoid its recurrence, but these essential elements were often missing. Iedema et al. \[[@b36-jpmph-50-2-68]\] also determined that the DPSI conducted by medical professionals rarely met the needs of most patients or their family members.

Furthermore, considerable variation was found in the reported frequency of medical professionals' DPSI \[[@b13-jpmph-50-2-68]-[@b16-jpmph-50-2-68]\]. This difference could be due to the methodological limitations of studies that mainly used self-administered surveys. According to studies of the frequency of the DPSI that used retrospective reviews of medication error reports and medical records, DPSI was rarely conducted \[[@b15-jpmph-50-2-68],[@b16-jpmph-50-2-68]\]. These findings were similar to those regarding the underreporting of medical errors in a patient safety reporting system \[[@b76-jpmph-50-2-68]\]. Studies that use self-administered questionnaire surveys can have a social desirability bias, so the reported frequency of DPSI among medical professionals might be overestimated.

Another distinctive feature in hypothetical cases was that the medical professionals' intention to conduct DPSI generally increased with the severity of the harm caused by the medical error and the clarity of the medical error \[[@b20-jpmph-50-2-68],[@b52-jpmph-50-2-68],[@b63-jpmph-50-2-68]\]. Medical professionals' simple intention to conduct DPSI showed a similar tendency \[[@b18-jpmph-50-2-68],[@b28-jpmph-50-2-68],[@b29-jpmph-50-2-68],[@b31-jpmph-50-2-68]\]. However, DPSI was generally found to be conducted more often for minor errors than major errors \[[@b17-jpmph-50-2-68],[@b18-jpmph-50-2-68]\]. It seems that medical professionals find it more difficult to disclose major errors than minor errors. Therefore, it is necessary to develop systematic support to support DPSI, especially for major errors.

A discrepancy was also found in opinions regarding the disclosure of near misses between medical professionals and the general public. Most medical professionals felt that DPSI is unnecessary in the case of near misses \[[@b17-jpmph-50-2-68],[@b22-jpmph-50-2-68],[@b28-jpmph-50-2-68]-[@b32-jpmph-50-2-68]\], but most of the general public believed the opposite \[[@b77-jpmph-50-2-68]\]. Hearing about the occurrence of a near miss could upset patients, but it would alert patients to the type of medical errors that they should be cautious about and would reassure them that the medical systems designed to keep them safe were working \[[@b39-jpmph-50-2-68]\]. Further discussion on the necessity of disclosure of near misses will be required.

Expected Effects of Disclosure of Patient Safety Incidents
----------------------------------------------------------

The main expected effects of DPSI were a decreased intention of the general public to file medical lawsuits and punish medical professionals, increased credibility of medical professionals, increased intention of patients to revisit and recommend physicians or hospitals, improved ratings of the quality of care, and alleviation of the guilty feelings of medical professionals. In general, both medical professionals and the general public agreed with these expected effects to a varying extent in studies. However, few studies have compared the outcomes of DPSI before and after the implementation of a DPSI program. In particular, only two articles reported a reduction in medical lawsuits and related costs \[[@b44-jpmph-50-2-68],[@b45-jpmph-50-2-68]\]. More research evaluating the real effects of DPSI programs is needed to reach a definite conclusion on the expected effects of DPSI.

Among the various expected effects of the DPSI, there was a relatively large perception gap for the expected effects related to medical lawsuits and punishment between medical professionals and the general public. Although several studies reported that most medical professionals agreed with the positive expected effects of the DPSI on medical lawsuits and punishments \[[@b14-jpmph-50-2-68],[@b18-jpmph-50-2-68],[@b31-jpmph-50-2-68],[@b51-jpmph-50-2-68]\], a fair number of surgeons disagreed with them \[[@b52-jpmph-50-2-68]\]. Furthermore, a study reported that the likelihood of seeking legal advice may increase under some circumstances \[[@b38-jpmph-50-2-68]\]. More empirical evidence is needed to clarify this controversial issue.

Those medical professionals who acknowledged the positive expected effects of DPSI looked more favorably on the introduction of a DPSI program or policy at a hospital or national level. In particular, the finding that DPSI can reduce medical professionals' feelings of guilt would make medical professionals more likely to accept DPSI \[[@b20-jpmph-50-2-68],[@b29-jpmph-50-2-68]\].

Obstacles to and Facilitators of Disclosure of Patient Safety Incidents
-----------------------------------------------------------------------

In this SR, the obstacles to DPSI were fear of medical lawsuits and punishment, fear of a loss of professional reputation among colleagues and patients, diminished patient trust when DPSI is performed, the complexity of the situation requiring DPSI, and the absence of a patient safety culture. Meanwhile, establishment of a patient safety culture, introduction of a DPSI policy, and development of education and training programs for DPSI were facilitators of DPSI. The most important point is that fear of medical lawsuits and punishment had a major effect on medical professionals' intention to perform DPSI, particularly in the case of major errors \[[@b17-jpmph-50-2-68],[@b30-jpmph-50-2-68],[@b39-jpmph-50-2-68]\], despite the expected effects of DPSI on medical lawsuits and punishment. One method that can dispel fears of being sued for malpractice is an apology law, in which a physician's apology is not considered an admission of fault \[[@b78-jpmph-50-2-68]\]. However, more empirical evidence on the real effects of apology laws is required.

Another remarkable aspect is that the complexity of the situation requiring DPSI could make medical professionals hesitant to conduct DPSI. Considering medical professionals' lack of familiarity with DPSI \[[@b28-jpmph-50-2-68],[@b60-jpmph-50-2-68]\], the development and adoption of guidelines for DPSI \[[@b65-jpmph-50-2-68]\] and education and training on DPSI \[[@b65-jpmph-50-2-68]-[@b74-jpmph-50-2-68]\] would help medical professionals to become more familiar with DPSI. These are also in line with the context of gaining traction on standardization of the care process in patient safety \[[@b79-jpmph-50-2-68]\]. Furthermore, additional professional help, including risk management and language support, will be helpful.

Similar to the fact that creation of a patient safety culture encourages medical professionals to report in a patient safety reporting system, the creation of a patient safety culture also facilitates medical professionals' DPSI \[[@b62-jpmph-50-2-68]\]. Although their reported objectives differ, DPSI and patient safety reporting systems are similar in that they aim to deliver the truth about patient safety incidents to other people \[[@b3-jpmph-50-2-68]\]. Persistent effort is required to improve the patient safety culture in hospitals.

Limitations
-----------

Although the articles selected for full-text reviews were all included in peer-reviewed journals, we did not assess the quality of the articles, including the risk of bias. For this reason, we cannot exclude the possibility of a reporting or publication bias that might have meant that only articles reporting positive aspects of DPSI were included in this SR. Furthermore, we did not consider cultural context in this SR. Since most of the articles selected for full-text review were from Western countries, it could be argued that the articles mainly reflected the cultural context of Western countries. Further research in non-Western countries will be needed.

CONCLUSION
==========

The reported frequency of the experience of DPSI among the general public was somewhat lower than the frequency of DPSI reported by medical professionals. In particular, it seemed that medical professionals' DPSI was insufficient to meet the needs and expectations of the general public, considering the fact that the general public experienced DPSI without some of its essential elements. Reducing the perception gap between the general public and medical professionals regarding DPSI will be required. Although we determined the various expected effects of DPSI, more empirical evidence from real cases is required. The results of this SR will aid in further investigations of DPSI.
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###### 

Search^1^ strategy for the present systematic review

###### 

List of articles (99 items) included in the qualitative synthesis
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###### 

Key findings on the frequency of and experiences with disclosure of patient safety incidents

                                                                                                                                                                                                                     Medical professionals                                                                                                                                                                                                                                                                               The general public
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Actual frequency or experience                                                                                                                                                                                     There was considerable variation in the reported frequency of medical professionals' disclosure of patient safety incidents \[[@b13-jpmph-50-2-68]-[@b16-jpmph-50-2-68]\]                                                                                                                           The general public reported less experience with the disclosure of patient safety incidents than the reported frequency of medical professionals' disclosure of patient safety incidents \[[@b33-jpmph-50-2-68],[@b34-jpmph-50-2-68]\]
  Disclosure of patient safety incidents was conducted more often for minor errors than major errors \[[@b17-jpmph-50-2-68],[@b18-jpmph-50-2-68]\]                                                                   Most of the general public had little experience with full disclosure, and medical professionals' disclosures were insufficient to meet the needs and expectations of the public \[[@b35-jpmph-50-2-68],[@b36-jpmph-50-2-68]\]                                                                      
  Physicians tended to disclose patient safety incidents more frequently than other medical professionals \[[@b19-jpmph-50-2-68]\]                                                                                                                                                                                                                                                                                                                                                                                       
  Intentions or preferences in hypothetical cases                                                                                                                                                                    Contrary to the actual frequency of the disclosure of patient safety incidents, in hypothetical cases, the intention to disclose patient safety incidents generally increased with increased severity of the disability caused by the medical error \[[@b17-jpmph-50-2-68],[@b20-jpmph-50-2-68]\]   Most of the general public absolutely advocated for the disclosure of patient safety incidents in all types of hypothetical cases \[[@b25-jpmph-50-2-68],[@b37-jpmph-50-2-68]\]
  The intention to disclose patient safety incidents also increased with increased clarity of the medical error in hypothetical cases \[[@b21-jpmph-50-2-68]-[@b23-jpmph-50-2-68]\]                                                                                                                                                                                                                                                                                                                                      
  Medical professionals were prone to conduct partial disclosure rather than full disclosure \[[@b24-jpmph-50-2-68],[@b25-jpmph-50-2-68]\]                                                                                                                                                                                                                                                                                                                                                                               
  Simple intentions or preferences                                                                                                                                                                                   Most medical professionals expressed a simple intention to conduct disclosure of patient safety incidents, and the numbers have gradually grown in recent years \[[@b23-jpmph-50-2-68],[@b26-jpmph-50-2-68],[@b27-jpmph-50-2-68]\]                                                                  Most of the general public completely supported the disclosure of patient safety incidents regardless of the type of incident \[[@b38-jpmph-50-2-68]-[@b43-jpmph-50-2-68]\]
  Most medical professionals thought that disclosure of patient safet incidents was unnecessary in the case of near misses \[[@b17-jpmph-50-2-68],[@b22-jpmph-50-2-68],[@b28-jpmph-50-2-68]-[@b32-jpmph-50-2-68]\]   Most of the general public thought that disclosure of patient safety incidents was necessary in the case of near misses \[[@b38-jpmph-50-2-68],[@b41-jpmph-50-2-68]-[@b43-jpmph-50-2-68]\]                                                                                                          

###### 

Major expected effects of disclosure of patient safety incidents

  Area                                                                                                                                                                                                     Key findings
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Medical lawsuits and punishment                                                                                                                                                                          Although empirical evidence is limited, disclosure of patient safety incidents reduced the rate of medical lawsuits and related costs \[[@b44-jpmph-50-2-68],[@b45-jpmph-50-2-68]\]
  Disclosure of patient safety incidents did not increase the likelihood of legal action from the general public \[[@b35-jpmph-50-2-68],[@b43-jpmph-50-2-68],[@b46-jpmph-50-2-68]-[@b49-jpmph-50-2-68]\]   
  Disclosure of patient safety incidents decreased the intention of the general public to punish medical professionals \[[@b50-jpmph-50-2-68]\]                                                            
  Disclosure of patient safety incidents increased the intention of the general public to forgive medical professionals \[[@b42-jpmph-50-2-68]\]                                                           
  Patients                                                                                                                                                                                                 Disclosure of patient safety incidents helped to build a better physician-patient relationship, improved patient satisfaction, and generally increased the credibility of medical professionals \[[@b18-jpmph-50-2-68],[@b35-jpmph-50-2-68],[@b38-jpmph-50-2-68]\]
  Disclosure of patient safety incidents increased patients' intention to revisit and recommend the physicians or hospitals \[[@b54-jpmph-50-2-68],[@b55-jpmph-50-2-68]\]                                  
  Disclosure of patient safety incidents could improve patients' evaluation of the quality of care \[[@b54-jpmph-50-2-68],[@b56-jpmph-50-2-68]\]                                                           
  Medical professionals                                                                                                                                                                                    Disclosure of patient safety incidents reduced medical professionals' feelings of guilt \[[@b17-jpmph-50-2-68],[@b20-jpmph-50-2-68],[@b29-jpmph-50-2-68]\]
  Others                                                                                                                                                                                                   Disclosure of patient safety incidents would decrease the risks of similar medical errors \[[@b52-jpmph-50-2-68]\]
  Physicians who disclose patient safety incidents can be role models for medical students \[[@b57-jpmph-50-2-68]\]                                                                                        
  Disclosure could affect relationships among medical professionals in a positive way \[[@b20-jpmph-50-2-68]\]                                                                                             

###### 

Obstacles to disclosure of patient safety incidents

  Area                                                                   Key findings
  ---------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Medical lawsuits and punishment                                        Despite the expected effects of disclosure of patient safety incidents on medical lawsuits and punishment, fear of medical lawsuits and punishment had a major effect on medical professionals' intentions to disclose patient safety incidents \[[@b17-jpmph-50-2-68],[@b30-jpmph-50-2-68],[@b39-jpmph-50-2-68]\]
  Medical professionals                                                  Fear of a damaged professional reputation among colleagues and patients was frequently suggested as an obstacle to the disclosure of patient safety incidents \[[@b17-jpmph-50-2-68],[@b32-jpmph-50-2-68],[@b52-jpmph-50-2-68]\]
  Patients                                                               Many medical professionals were afraid of undermining patient trust when they performed disclosure of patient safety incidents \[[@b17-jpmph-50-2-68],[@b18-jpmph-50-2-68],[@b29-jpmph-50-2-68],[@b31-jpmph-50-2-68],[@b32-jpmph-50-2-68],[@b51-jpmph-50-2-68],[@b52-jpmph-50-2-68]\]
  The situation when conducting disclosure of patient safety incidents   The complexity of the situation when disclosing patient safety incidents could make medical professionals hesitant to disclose patient safety incidents \[[@b18-jpmph-50-2-68] [@b29-jpmph-50-2-68],[@b31-jpmph-50-2-68],[@b58-jpmph-50-2-68]\]
  Patient safety culture                                                 The absence of a patient safety culture was mentioned as a reason for a failure to disclose patient safety incidents \[[@b32-jpmph-50-2-68],[@b61-jpmph-50-2-68]\]

###### 

Facilitators of disclosure of patient safety incidents

  Area                                                                      Key findings
  ------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Establishment of a patient safety culture                                 Creation of a safe environment for reporting patient safety incidents facilitated the disclosure of such incidents \[[@b61-jpmph-50-2-68],[@b62-jpmph-50-2-68]\]
  Introduction of a policy for the disclosure of patient safety incidents   A framework and guidelines for the disclosure of patient safety incidents would help medical professionals to disclose such incidents \[[@b64-jpmph-50-2-68]\]
  Education and training on the disclosure of patient safety incidents      Education and training on the disclosure of patient safety incidents could enhance medical professionals' ability and intention to disclose patient safety incidents \[[@b65-jpmph-50-2-68]-[@b74-jpmph-50-2-68]\].
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